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Introduction
There is little doubt that economic migration contributes to "grease for the wheel of the labor market" (Borjas, 2001) , implying that it plays a pivotal role in reallocating labor resources across countries and regions with, generally, improvements in productivity. There is also little doubt that understanding why individuals decide to migrate helps the design of effective migration and labor market policies, especially where migration is a new phenomenon.
Typically economists frame the decision to migrate as a comparison of uncertain costs and benefits of moving. Indeed, migration is a risky endeavor. Migrants have less information about opportunities and conditions in the destination labor market as well as opportunities to consume and use leisure time relative to the natives. Even after migrating they continue to face uncertainty not shared by locals, such as anti-immigration sentiments and discrimination from the native population, the possibility of being deported if migration is undocumented, or be unable to help family left behind at some critical times (e.g. sudden death of a family member). Given the additional uncertainty involved, and assuming rationality, one would expect migrants to be highly tolerant of risk for a given expected gain.
To date, there is only limited empirical evidence verifying this hypothesis, and such evidence is gathered from either laboratory experiments or data predominantly collected in high income countries with established institutions (Bonin et al., 2009 and 2012; Jaeger et al., 2010; Dohmen et al., 2011 and 2012; Williams and Baláž, 2014) . Evidence from countries undergoing rapid economic and social transformations is minimal (Gibson and McKenzie, 2009; Hao et al., 2014; Dohmen et al., 2015) . Yet it is precisely from economies in transitions that new insights on the link between risk and migration can emerge, as in such places people experience at once a wider set of choices about where to work and live and profound changes in the risk environment in which they take decisions. This paper focuses on the largest economy in transition, China, to study whether more risk-tolerant individuals in rural areas are more likely to migrate.
China is unique in that it has experienced the largest volume of internal migration (Zhao, 2005) but it operates an inflexible residence status system ("hukou"), which defines where individuals have rights to access local public goods. Residence was effectively fixed in the late 1950s and changes were permitted only in limited circumstances. Although one may not be able to change his or her residence status, internal migration in China is unrestricted. An individual with residence in A can move to B within the same or another province, but at the 3 cost of losing access to local public goods at subsidized prices. This means that migrants have no access to subsidized housing, healthcare, unemployment insurance or pension in the cities where they moved to. Perhaps more critical in today's China is that children often cannot acquire a place in school close to where their migrant parent(s) live; hence migrants' children may have to remain in the hometown, where left-behind family members look after them.
Given the restrictions imposed by the hukou system, are rural-urban migrants less risk-averse than stayers? Are they coming from less risk-averse households? Do they migrate as a result of their tolerance for risk or does migrating change their level of risk-aversion? We are able to answer these questions by using the rural sample of the Survey on Rural Urban Migration in China (RUMiC; see Akgüç et al., 2014a) . This dataset has rich information about demographic, socio-economic and psychological characteristics of household members, including questions on risk aversion. We find that an individual's risk tolerance positively contributes to the decision to migrate, and this result is robust to several specifications. We also find evidence that causality runs from risk tolerance to migration, and that risk tolerance correlates across generations.
The remainder of the paper is organized as follows: Section 2 provides a short summary of the literature on risk and migration. Section 3 describes the data and Section 4 discusses the methodology. Section 5 presents the results. Section 6 discusses the robustness of the results.
Section 7 concludes.
Literature
The traditional economic approach to migration is to view it as the result of an individual optimization decision comparing the present value of its benefits and costs (Sjaastad, 1962) .
Early models do not consider individual differences in risk tolerance, and introduce uncertainty as a disturbance affecting everyone in the same way. Perhaps the best-known example is when finding employment is subject to a probability (Todaro, 1969; Harris and Todaro, 1970) , which leads would-be migrants to compare expected rather than certain benefits and costs of migration, and self-select into moving or staying (Borjas, 1987) or deciding for how long to migrate (Dustmann, 1997) .
Lack of empirical support that rural-urban migration occurs as a result of differences in expected incomes resulted in the formulation of new hypotheses about risk and migration, though still within the theoretical underpinning of expected utility maximization and no individual heterogeneity in risk aversion. Work in this literature has put forward the idea that risk tolerance amongst migrants may differ 'structurally' from that of natives. This could occur because migrants may simply be more risk-loving than natives (Sahota 1968 ). Bonin et al. (2009) found the reverse suggesting that selectivity issues and general ethnic differences in risk attitudes may be possible at work: If the receiving country is a welfare state, it may receive more of the risk-averse migrants. Or the more risk-loving migrants may move onward or return home. An alternative explanation could be that the attracted migrants are from source countries with more risk averse populations. A key question is then whether migrants are more or less risk tolerant than the populations they come from.
Alternatively, the decisions of migrants may be affected by bounded rationality, which limits their ability to undertake several decisions at once, especially when information is incomplete (Simon 1983) . Migration may also occur when individuals trade-off risk inter-temporally, preferring immediate higher risks for subsequent lower risks, or when capital markets are imperfect (Katz and Stark 1986; Stark, 1981) . Migration can also arise as the result of a household's, rather than an individual's, optimization to diversify earning risk amongst its members (Stark and Levhari 1982; Rosenzweig, 1988; Stark and Lucas, 1988; Rosenzweig and Stark, 1989; Jalan and Ravallion, 2001; Chen et al., 2003) .
The idea that individuals differ in risk tolerance is at the core of the theory of choice under uncertainty and the development of operational measures of risk aversion (Arrow, 1965; Pratt, 1964) . The underlying hypothesis is that the attitude an individual has towards risk determines relevant outcomes in a variety of contexts like career decisions or the choice of a portfolio of risky investments. There is some evidence supporting that risk aversion is individual-specific (Williams and Baláž, 2014; Guiso and Paiella, 2006) . Models developed outside the expected utility theory also support this hypothesis and provide additional empirical support (Czaika, 2012) .
Existing work has established some of the main determinants of risk aversion, purporting that risk tolerance is a stable trait that is inherited rather than a momentary behavior. For instance, through an experimentally validated survey in Germany, Dohmen et al. (2011 and 2012) show that one's willingness to take risk is a function of gender, age, height, and parental background. They also find that simply asking people for a general self-assessment of their willingness to take risks in fact generates a useful all-around measure of risk tolerance. When facing uncertainty, this measure captures a more comprehensive concept of an individual's risk attitude compared to strict measures of risk tolerance towards a particular action or 5 scenario. Therefore this self-reported information is viewed as more relevant when looking at broad decisions such as migration, as migration triggers multiple dimensions of uncertainty. Dohmen et al. (2012) also find that risk attitudes are fairly stable across different contexts, implying that the individuals tend to display stable risk tolerance even when the risk landscape in which they live changes dramatically. Furthermore, there is evidence of positive assortative mating regarding risk attitudes, and that risk tolerance is transmitted intergenerationally from parents to children (Bonin et al, 2009; Dohmen et al., 2012; ) .
Notwithstanding the literature viewing migration as a risky decision, empirical evidence of the relationship between the migration decision and migrating individual's risk tolerance isscarce, especially in the case of economies in transition (Heitmuller, 2005; Conroy, 2009: Gibson and McKenzie, 2009; Hao et al., 2014) . Jaeger et al. (2010) find that risk tolerance and migration in Germany are positively related. More risk-loving individuals are more likely to migrate after controlling for conventional migration determinants such as age, family background, and geographical measures. They argue that, at least for the German internal migration case, "general uncertainty about other locations is an important channel through which risk attitudes determine intra-German geographic mobility and that the average mover is relatively more willing to take risks." Using the same German survey data, but focusing on international migrants in Germany, Bonin et al. (2009) find that first generation immigrants are more risk averse than their native counterparts, while second-generation immigrants exhibit higher risk preferences similar to natives. Bonin et al. (2012) find that in this adjustment process ethnic persistence preserves the immigrant-native gap in risk proclivity, while assimilation closes it.
We extend the migration and risk tolerance analysis to the most important economy in transition, China, using survey data (Hao et al, 2014 , use experimental data) 1 . In particular we study the effect of risk tolerance and other determinants on the probability to migrate paying particular attention to the direction of causality. As part of the robustness tests carried out, we also document whether migrants come from more risk-loving families. 6
Data
Our analysis is based on data extracted from the Rural Household Survey, or RHS, of the RUMiC database (Akgüç et al., 2014a) . Although the RHS public file has to date published data covering 2008 and 2009, we use only the 2009 cross-sectional information as no question on risk attitude was asked in 2008. The RHS covers 51,136xy individuals from around 8,000
households in rural areas. It includes comprehensive and rich information on household and personal characteristics. To identify a migrant, we restrict our focus to rural hukou holders and use the responses to whether or nor the individual surveyed has ever migrated for work in the past. The identifying answer for having done so includes respondents who migrated from their rural villages to take up employment of various durations. We do not differentiate between those migrating for shorter or longer periods of time, as the majority of internal migration in China is temporary.
The subjective measure of risk comes from a general risk attitude question, which asks all household members aged 16 and above who are present at the interview:
"Generally, some people prefer to take risk, and others try to avoid any risk. If it is to rank the risk from low to high as 0 to 10 (as shown by the following chart), 0 is "never take risk," 10 is "like to take risk," which level do you belong to? (choose a number from 0 to 10)."
This question closely follows the risk attitude measure provided by the German Socioeconomic Panel (GSOEP), and used among others such as Bonin et al. (2009) and Jaeger et al. (2010) . The ULMS has made a comparable variable available (see Lehmann et al., 2012) , which Dohmen et al. (2015) have studied. This measure has been proven to serve as a good measure of general risk tolerance (Dohmen et al, 2011; Jaeger et al., 2010; Frijters, et al. 2011 ). Relative to rural stayers, on average migrant workers are younger (43 vs. 51 years of age) and more likely to be male (71% vs. 51%). Migrant workers are more likely to have completed junior middle school relative to comparable stayers (76% vs. 64%). They are also more likely to be the household head (57% vs. 49%). The migrant household head's spouse is less likely 7 to have ever migrated for work (19% vs. 42%) . With respect to risk tolerance, the unconditional mean of the self-assessed risk level is significantly higher among migrants (3.19 out of 10) than stayers (2.33) -.this is a whopping difference of about 37%.
Empirical strategy
To analyze the relationship between risk tolerance and migration, we estimate a microeconometric model of the decision to migrate augmented by the variable measuring risk tolerance. This approach follows Jaeger et al. (2010) and relies on the finding that risk tolerance is a stable trait found by Dohmen et al. (2012 and . In particular, we estimate the probit specification:
where M represents the decision to migrate (a dummy variable); 1 Z is a vector of individual characteristics that includes age, age squared, marital status, gender, educational level, weight, and height; 2 Z is a vector of household characteristics, which includes the number of children, number of siblings, the average age in the household, its size, the average land size owned by the household at the time of the survey, and the household income level. The parameter of interest in equation (1) is 3  since that captures the effect of risk tolerance on the migration decision. We estimate model (1) for the household head and repeat the same analysis for spouses in order to document this relationship among other household members.
We then consider the possibility that the migration decision may affect self-assessed risk tolerance (reverse causality). Unfortunately, we cannot apply the technique suggested by Jaeger et al. (2010) consisting in regressing the change in risk tolerance between two different points in time on a dummy variable that equals one if the individual migrated during the period because we only have cross-sectional data. However, we exploit unique information contained in the RUMiC about a large exogenous shock to an individual's risk environment, namely whether an individual has changed his or her hukou status due to expropriation, to verify the stability of self-assessed risk tolerance as a robustness test. Gaining urban hukou status in any Chinese city i grants access to that city's range of social benefits and services, and to a more uniform labor market with no barriers to enter secure jobs in state-owned enterprises. We claim that expropriation with hukou change can be seen as a positive exogenous shock as
China's residence status did not allow locational choice: people had no choice but to reside where they were originally registered in the late 1950s (whilst expropriations with changes in hukou recorded by RUMiC occur much later).
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The empirical strategy used to verify the stability of self-assessed risk is based on the linear regression model:
where the dependent variable is individual i's subjective risk tolerance level and X includes demographic and family background characteristics. E is a dummy variable equal to 1 if the individual has changed hukou due to expropriation 2 whereas P indicates provincial fixed effects and  is an error term. The coefficient of interest in equation (2) is , which is the estimated effect of a large shock following a hukou change on risk tolerance. Estimates are performed by OLS using robust standard errors.
Finally, following Dohmen et al. (2012) , Bonin et al. (2009 ), Brown et al. (2015 amongst others, we explore whether there is a link between a parent's risk tolerance and the children's probability to migrate as a further robustness check. To do so we perform the regression:
where i H is a vector of personal characteristics that includes age, age squared, education, number of children, marital status, number of siblings, height, and weight, whereas i P is a vector of provincial fixed effects.
Results
We estimate the effect of self-assessed risk tolerance on the probability to migrate on RUMiC's rural sample data using equation (1) for the household as a whole (everyone at home) as well as for household heads and their spouses analyzed separately. 3 The effect is always statistically significantly different from zero at the 1% level of significance. Its magnitude is in the order of 1% for the household 9 head and 0.5% for the spouse, which is about as large as that of age or education, though opposite in sign. The last column analyzes the effect for other members of the household, which has received a larger size but only a smaller significance level (5%) probably because of the much smaller sample size. Although driven only by a few variables, McFadden's Pseudo R 2 suggests quite a good fit according to the standards expected (Veall and Zimmermann, 1992) .
Besides risk tolerance, the main migration predictor is gender (male). This is in line with Hao et al (2014) (1) is run separately on sub-groups of observations arranged according to the number of siblings (0, 1, more than 1), the self-assessed risk measure makes no contribution to the probability to migrate in the case of no siblings while it is positive and statistically significant as the number of siblings grows.
Perhaps more surprising in Table 2 is the extent of characteristics that do not seem to matter in the decision to migrate (this also arises in the incremental regressions reported in Table   A2 ), including physical, demographic, and employment characteristics. With reference to demographics, age does not emerge as a key migration determinant and neither does marital status, unlike in Jaeger et al. (2010) , or the number of children. We also do not find any effect from height and weight, against existing evidence that these features matter for labor market outcomes, as they are often considered as signals of good health and productivity (Case and Paxons, 2008) . The different results emerged from our analysis perhaps reflect that the decision to migrate that we captured using the RHS includes individuals who do so only temporarily on a seasonal or ad hoc basis, and possibly to not too distant places, while most other studies focus on permanent or long-term migration (Jaeger et al., 2010; Gibson and McKenzie, 2009 ).
Education beyond mandatory schooling appears to reduce the probability of migration for the household head, though the estimate is statistically no different from zero. The negative sign is possibly a reflection of job sorting in China's rural villages where higher education is likely to be uncommon within the local population and thus a fundamental quality to secure positions of responsibility in the community's administration. In contrast, the coefficient for education at junior high school is statistically significant but only in the regression performed on the household as a whole. This result supports that the decision to migrate occurs in a household context rather than just the household head and spouse. It also highlights that migrants are likely to possess more than basic literacy levels, as was also found in Jaeger et al. (2010) . The estimate for land tenure holding has the expected negative sign but it is statistically not different from zero, while that of income has a positive sign, supporting that migration is not an activity restricted to the poorest social groups.
Robustness
Thus far we have highlighted the main determinants of the probability to migrate, as well as the positive contribution to it attributable to the migrant's tolerance for risk. To exclude the possibility that there is reverse causality between migration and risk tolerance, whereby migrating triggers a change in risk preferences, we investigate risk tolerance stability when there is a significant shock to an individual's risk environment. The idea behind this robustness test is that the migration decision is unlikely to influence a stable risk tolerance measure, thus keeping intact the causal interpretation of the results discussed so far. Our robustness test is based on model (2) and exploits a unique quasi-natural experiment that has occurred in China: the change of hukou status from rural to urban hukou due to land expropriation (for details see Akgüç et al., 2014b ).
The hukou system was introduced in 1958 as a measure to foster the Big Push industrialization strategy of the regime at that time. To quickly accumulate capital in the newly nationalized manufacturing sector, which was mostly located in cities, the government collectivized the rural population as well as directed the food and raw materials production. It then elected to become the sole and mandatory buyer and seller of rural produce in order to set the prices at which agricultural inputs were sold. The regime also registered each person as rural or urban in 1955; therefore implementing the hukou system three years later, it has prevented rural hukou holders to become urban hukou holders without the prior approval of the destination. These measures capped the annual quota of conversions to about 0.15%-0.2% of the non-agricultural population (Chan, 2009) .
Although economic reforms post-1978 have enabled people to relocate from rural to urban areas, the hukou system still prevents a rural hukou holder living in an urban center to enjoy the same rights, privileges, and prices as their urban counterparts. Expropriated farmers compensated with rural-urban hukou status change can then access public welfare rights that include, for example, better healthcare facilities and pension rights as well as access to local schools for their children. Since the Chinese population is classified as rural or urban on the basis of residence in 1958, this particular form of expropriation can be viewed as exogenous. level after the treated individuals had been exposed to the "quasi-experiment." To compensate for the lack of a natural counterfactual, we obtain alternative reference groups. Each of these takes the value of zero in the dummy variable E appearing in model (2). These five reference groups differ in changing and non-changing their residence or hukou status, or both. We hence measure the risk tolerance of a change in hukou status following expropriation relative to (i) non-changers of both hukou and residence (urbanites and rural stayers), (ii) changers of both hukou and residence (those obtaining an urban hukou because of their skills), and (iii) hukou non-changers but residence changers (migrants). We then perform separate regressions of model (2) on household heads and their spouses using each of the five reference groups. As evidenced in the table, the estimates of 2  are not statistically different from zero, with only one exception 4 . Given that obtaining the rights to access a city welfare system appears to be a sufficiently large shock to trigger a change in risk tolerance, the lack of an effect for household heads and their spouses across the five reference groups supports the robustness of risk tolerance as a stable measure and its role in determining migration decisions rather than vice-versa. This interpretation complements what has been found in laboratory experiments (Dohmen et al., 2011) and in the field, including in transition economies (Dohmen et al., 2015) .
As a final robustness check, we explore whether the link between risk tolerance and migration arises systematically within the household. In other words, we look at whether individuals deciding to migrate not only have a higher tolerance for risk but also if they come from families with an above-average risk tolerance level (shown in Table 5 ). To do so we apply model (3), which links the household head's risk tolerance to that of his or her parents and children. 5 The results reported in Table 6 seem to show that parental risk tolerance positively and strongly affects that of their children. Migrants appear to come from families with a higher tolerance for risk. This suggests that this characteristic may also explain differences in outcomes related to migration away from the countryside, such as higher income, consumption, and investment. Children appear to acquire their tolerance for risk from both parents, though slightly more so from their fathers, which aligns with evidence presented 
Conclusions
The origins and consequences of risk attitudes are understudied, in particular in transition and emerging economies. Therefore, this paper investigates an important field using the 2009
RUMiC data for China.
We find strong support that risk proclivity and migration are positively related. This finding aligns with those obtained in more economically developed countries. We also find that rural stayers are substantially more risk-averse than migrants and migrants' family members. Our analysis supports that risk tolerance is correlated within families across generations.
It is often argued that families in rural areas may use out-migration of certain family members to alleviate the effect of unsteady income. In the context of rural-urban Chinese migration, the urban-rural income gap is so high that risk attitude may not serve as a channel to deal with income shocks in rural areas, as had been assumed in early models of income uncertainty and migration. 6 This is especially true given that migrant workers often face very low unemployment rates in Chinese cities thanks to their job searching through networks and the huge demand for low-skilled labor in the country's urban labor markets. Against the hypothesis of migration as a reaction to mitigate a negative income shock, we find that people with higher risk tolerance embrace migration to take advantage of opportunities and higher expected wages available in the urban labor markets following rapid economic development. (3). Education level is categorized into three groups: elementary and lower (6 years of school and below); junior middle school (9 years of school); senior middle school and higher (at least 12 years of school). The reference educational group is elementary and lower. Note that the obligatory/subsidized educational level imposed by the Chinese government is junior middle school. Monthly income documents average of monthly income for each individual in Yuan in 2009. Age squared is not divided by 100. ***, and *, respectively, refer to significance at the 1% and 10% level (two-sided test). Source: 2009 Rural Household Survey of RUMiC. 
